The paper investigates how financial development affects poverty indicators in developing countries. We implement this analysis with a poverty model using data from 42 Sub-Saharan African countries and covering the period 1980-2012. We employ the System Generalized Method-of-Moment (GMM) that is appropriate to control country specific effects and the possible endogeneity. The empirical evidence shows that there indeed exists a financial development threshold below which financial development has detrimental effects on poor and above which financial development could be associated with less poverty. The evidence then points an inverted U curve type response and the findings are robust to changes in poverty measures and to alternative model specifications, suggesting thus the non-fragility of the linkage between financial development and poverty for sub-Saharan African countries. Our findings are then promising and support the view that the relation between financial development and poverty reduction is not linear for sub-Saharan African countries.
Introduction
Poverty reduction represents a major challenge for all countries and specifically for developing ones. The international organizations such as World Bank and the International Monetary Fund have incorporated the objective of poverty reduction in most of their development programs. Therefore, and to fight against this scourge, priority was given to pro-growth policies because it has been shown that countries whose experienced high rates of economic growth are those that are managed to reduce their poverty rates. Since the seminal work of McKinnon (1973) and Shaw (1973) , economists generally consent that financial development enhances economic growth. Africa remains the poorest continent of the world. Yet, at the same time, Sub-Saharan Africa countries have experienced improvements in financial development. It seems that the large gains expected from developed financial sector have, to date, been limited in Africa, especially for poor people.
The relationship between financial development and poverty reduction has generated a substantial and inconclusive literature both theoretical and empirical fronts in recent years. Theory provides conflicting predictions while empirical results have been equally mixed. Some claim that, by allowing more entrepreneurs to obtain financing, financial development improves the allocation of capital, which has a particular large impact on the poor while others argue that it is primarily the rich and the politically connected who benefit from improvements in the financial system (Singh & Huang, 2015) .
Theoretically, financial development may affects poverty through two channels. The first channel shows that financial development affects poverty directly by improving the access of the poor to financial services (Odhiambo, 2009; Pradhan, 2010; and Akhter et al., 2010) . The second channel indicates that financial development affects poverty indirectly by stimulating economic growth through increased investment rates (King & Levine, 1993; Levine, 2005) . There seems to be an implicit assumption in existing research that if financial development improves growth, then this automatically translates into reduction in poverty. But some argue that financial development has been identified as cause of financial crisis and an unstable macroeconomic environment (Kaminsky & Reinhart, 1999) and these have been identified as detrimental to the poor (Easterly & Fischer, 2001) . Theoretical poverty studies suggest at best a very complex relationship between financial development and poverty reduction.
Like theoretical analyses, the empirical literature on the interaction between financial development and poverty provides mostly inconclusive findings. Some studies argue that financial development has a strong positive impact on the income of the poor and contribute to poverty reduction (Jallian & Kirkpatrick, 2002; Honohan, 2004; Beck et al., 2007; Odhiambo, 2009; Boukhaten & Bochra, 2012) while others find that financial development does not affect the poor (Dollar & Kraay, 2002; Fowowe & Abidoye, 2012) . Clarke et al. (2003) opined that there is a negative relationship between financial development and income inequality rather than an inverted-U shaped relationship suggested by Greenwood and Jovanovick (1990) .
The lack of clear correlation between financial development and poverty could be because financial development almost certainly requires combination with other appropriate policies that encourage access to financial services and investment for poor, allow effective conflict resolution and promote human-capital accumulation. So, institutions can help explain the heterogeneity in financial development-poverty relationship. On policy perspective, since financial sector reform is frequently addressed in policy prescription packages by World Bank and International Monetary Fund to enable poor accessing financial services, it is important to know how and through which mechanisms financial development affects poverty alleviation. The main policy conclusion is that a poverty reduction strategy should not be based solely on financial development, but also on good macroeconomic policies and efficient institutions, which seem to be more robust in poverty regression.
The contribution of this paper is to assess if the relation between financial development and poverty differs between more developed and less developed financial sector. Such distinction is important as there are theoretical models and empirical results suggesting that there was a certain threshold level of financial development that an economy need to attain before it can get the full indirect benefit to reduce poverty. Particularly for developing countries, the lack of investment in human capital and good institutions may hamper expected poverty reduction from developed financial sector through access to financial services. This paper re-examine the role of financial sector on poverty and make contribution to the literature by empirically analyzing the threshold effects and testing for non-linearities in the financial development-poverty relationship based on panels data for sub-Saharan Africa countries. The empirical experience is based on poverty model using data from 42 sub-Saharan Africa countries and covering the period 1980-2012.We employ the System Generalized Method of Moment (GMM) estimator that is appropriate to control country-specific effects and the possible endogeneity of control variables with poverty. Our findings support the view that the relation between financial development and poverty is not linear for Sub-Saharan Africa and points to an inverted U curve type response.
The remainder of the paper is organized as follows. Section 2 reviews the theoretical and empirical literature linking financial development and poverty reduction. Section 3 presents the model and discusses the econometric issues. Section 4 presents data used to implement the model. Section 5 summaries and analyses the empirical results. Section 6 concludes the paper and draws the main economic policy implications.
The Link between Financial Development and Poverty Reduction
The lack of access to financial services is one of the main factors explaining persistent poverty (Levine, 2008) . The role of financial development has been a key debate in poverty reduction strategy. Theory suggests that access to finance allows poor to better investment and education (Jacoby & Skousfias, 1997; Beegle et al., 2003) . Financial development is recognized as a mean that can lead to the reduction of poverty by helping poor to diversify their sources of income through self-employment. The development of financial sector can ease the credit constraint hitherto faced by poor households and which limited their abilities to undertake productive investment. The question of the existence and nature of the link between financial development and poverty has been the subject of considerable interest and debate. However, neither the existing theoretical models nor empirical findings have produced definite conclusion.
Theoretically, financial development can directly contribute to poverty reduction by improving the opportunities for the poor to access formal finance and enables them to achieve a sustainable livelihood (Stiglitz, 1998; Jalilian & Kirkpatrick, 2002) . Financial development can also indirectly reduce poverty and income inequality through enhancing economic growth and the gains from growth are channeled to the poor. One of the way in which financial development enhances economic growth is through the mobilization of funds from inefficient to efficient use. Theory provides, however, conflicting predictions about the impact of financial development on the income of the poor. Singh and Huang (2015) argue that if financial markets were perfect, the availability of finance would allow individuals to fund education, training or business opportunities. In this framework, financial development would contribute to equalize opportunities by reducing the importance of initial wealth and then would favor the poor. But others theories suggest that financial deepening would favor the rich because financial institutions operate in settings where complete information is often unavailable. In this context, projects from entrepreneurs that have different probabilities of success are indistinguishable and the information asymmetry requires banks to screen application so as to grant loans only to the most promising projects (Singh, 1992) . Finally, the relation between financial development and poverty may be nonlinear. Greenwood and Jovanovic (1990) present a model where income inequality first rises as the financial sector develops but then declines as more people gain access to the system. The financial sector acquires greater capacity and interest to bear the high costs of small credits as it becomes stronger and more competitive (Rajan & Zingales, 2003) .
Like theoretical analyses, empirical investigations are controversial. The evidence pointed that the degree of financial intermediation has a strong and positive impact on the income of the poor (Jalilian & Kirkpatrick, 2002; Beck et al., 2007; Boukhatem & Bochra, 2012) . Financial development can improve the opportunities for the poor to access formal finance by addressing the causes of financial market failures such as information asymmetry (Stiglitz, 1998) . Also, financial development can enable the poor to start microenterprises, which generates more employment and higher income and thereby reduces poverty. Some others findings suggested that financial development may trickle down to the poor trough its positive effect on economic growth because of the positive effect of economic growth on poverty reduction (Ravallion & Datt, 2002; Fan et al., 2000) . Uddin et al. (2014) found that a long-run relationship between financial development, economic growth and poverty reduction exists in Bangladesh and financial development helps to reduce poverty but its effect is not linear. Shabhaz and Rehman (2013) find that financial development causes poverty reduction in Pakistan. For African countries, Quartey (2005) , and Odhiambo (2009) reach the same result for Ghana, Zambia and South Africa, respectively.
In contrast, some studies find that financial development does not affect the poor (Dollar & Kraay, 2002; Fowowe & Abidoye, 2012) . Guillaumont-Jeanneney and Kpodar (2011) find that the contribution of finance in alleviating poverty depends on the transmission channel. For example, their findings suggest that if financial development is measured by the ratio of M3 to GDP, there is a positive relationship between financial development and poverty. But if private credit is used as financial development proxy, the association turns out to be statistically insignificant. They conclude that the poor benefit primarily from the ability of the banking system to facilitate transactions and provide savings opportunities rather than reaping the benefit of greater access to credit.
The benefits of financial development are not automatic and policies aimed at macroeconomic stability and institutional reforms needed to accompany financial development (Singh & Huang, 2015) . Jalilian and Kirkpatrick (2005) and Uddin et al. (2014) found that financial development contributes to poverty reduction and the effect varies with the level of economic development. It seems that there was a certain threshold level of financial development that an economy need to attain before it can get the full indirect benefits and reduce the risks of capital account liberalization.
Some reasons why the literature on financial development-poverty link is inconclusive relate to the fact that different studies use different proxies for financial development and rely on different methodologies. Most empirical studies based on cross-country regressions suggest a significant poverty-reduction effect of financial development, although these have been criticized for poor data quality and inadequate control for the endogeneity (Singh & Huang, 2015; Uddin et al., 2014; Dhrifi & Maktouf, 2013; Ho & Odhiambo, 2011) . The inconclusive results can be explained by the fact that financial development almost certainly requires combination with other appropriate policies and linear regression models would not be able to capture such complementary dynamics (Beck et al., 2007) . This paper complements the previous literature on financial development and poverty link by providing new cross-country empirical evidence, taking into account the threshold effects of financial development across Sub-Saharan Africa countries. Moreover, other than just focusing on the direct and indirect effects of financial development shown in the previous literature, the paper also goes further to explore other channels through which financial development can affects poverty reduction, for example governance, trade openness and education.
Model and Econometric Issues
In the lines of Dollar and Kraay (2002) and Clarke et al. (2006) , we estimate a standard poverty model, where poverty depends on financial development, and a set of control variables. The model specification is as follows:
where the subscripts i and t represent country and time period, respectively, Poverty is the log of poverty 
where , corresponds alternatively to education, governance and trade openness in the country i at time t.
To control for country-specific effects and the possible endogeneity of control variables with poverty, we estimate the coefficients of our model by using the System Generalized Method-of-Moment (GMM) estimator developed by Blundell and Bond (1998) . To verify the consistency of the GMM estimator, we have to make sure that lagged values of the explanatory variables are valid instruments in the poverty equation. This issue is examined by considering the Hansen test of over-identifying restrictions. The no rejection of the null hypothesis implies that instrumental variables are not correlated with the residual and are satisfying the orthogonality conditions required.
Data and Variables Definitions
The study works with pooled cross-country and time-series data for forty-two Sub-Saharan Africa countries averaged over five-year period from 1980 to 2012. The choice of the period of study is related to the availability of data on interest variables such as financial development and poverty. The data come from the databases of the World Bank and International Monetary Fund. The dependent variable is poverty indicator, measured by poverty headcount index and poverty gap. We also include a set of control variables that are commonly used in poverty equations.
Poverty. There are many definitions and measures of poverty but the most popular indicator is the poverty headcount index which measures the percentage of population living with per capita consumption or income below the poverty line. It is a measure of absolute poverty. Another popular measure is the poverty gap which takes into account the distance of the poor from the poverty line. This measure characterizes how far below the poverty line lies the average income of the poor and provides some sense of distribution. Unlike the headcount index, this indicator captures a decrease or increase in the income of the poor even when it does not cross the poverty line. As dependent variable, we use the poverty headcount index and the poverty gap considering the $1.25 poverty line.
Financial development.
Financial development can improve the opportunities for the poor to access formal finance by reducing the cost of lending to small borrowers that may reduce poverty. The well-functioning financial system may enable the poor to access financial services, thereby enabling the poor to achieve a sustainable livelihood. We use the ratio of private credit to GDP (PC/GDP) to measure financial development. This measure of financial development is frequently used in the literature (Ho & Odhiambo, 2011; Uddin et al., 2014; Le Goff & Singh, 2014) .
Control variables.
We also include a set of control variables commonly used in poverty equations overall income per capita (GDP per capita) to capture the contribution of economic development. We expect a negative effect of this variable. We add growth of the consumer price index (Inflation) to control for the macroeconomic instability. We also introduce an indicator of institutional quality. Institutional quality impacts positively economic growth (Asiedu, 2003; Acemoglu et al., 2012) and may reduce poverty (Singh & Huang, 2015) . Institutional quality is captured by a governance index (IGOV) through the average of the six measures of institutions presented by Kaufmann et al. (1999) , namely: voice and accountability, political stability and absence of terrorist violence, government effectiveness, regulatory quality, rule of law and control of corruption. We add the trade openness (sum of exports and imports as a share of GDP) to capture the degree of international openness. Finally we add a measure of human capital proxied by the logarithm of gross secondary enrollment rate (WDI, 2014) . Education is a key determinant of poverty reduction and we expect a negative effect of this variable.
Empirical Results

Unit Root Tests
The existence of unit root is tested using tests of Levin et al. (2002) , Im et al. (2003) and Maddala and Wu (1999) . These tests are performed on the variables of the model in level. The null hypothesis of the presence of a unit root is rejected, if at least two of the three tests simultaneously confirmed that hypothesis. According to the ijef.ccsenet.org
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GMM Estimates
The GMM estimation results are summarized in Tables 1-2. The estimate results point out a nonlinear relationship between financial development and poverty and the evidence is robust to alternative poverty measures: headcount index and poverty gap. The results shown the presence of inverted U curve (Laffer Curve of financial development). As the financial sector develops, however, this positive association tends to fade away, the coefficient of the square term being significant and of the opposite sign. These results are consistent with Clarke et al. (2006) and Sing and Huang (2015) and confirm that financial development is significantly associated with higher level of poverty to a threshold and above this threshold, the effect becomes negative. For the headcount index, the threshold is estimated to 10.64%. In other words, financial sector is associated with higher level of poverty up to private credit account for 10.69% of GPD. According to poverty gap, the findings point out a threshold of 1.19%, suggesting that financial sector increases poverty gap until private credit account for 1.19% of GDP (Table 2 of Appendix 1). These results indicate that financial sector can be a relevant driver of poverty reduction for Sub-Saharan Africa countries but needed certain level of its development before it can get the full benefit to reduce poverty.
The results related to the control variables are mostly in line with expectations. The results demonstrate that per capita income has a significant poverty-reduction effect. The negative and significant coefficient of income per capita for headcount index reveals that other things being equal, more developed countries then have lower levels of poverty. Interestingly, the results also show a significant positive effect between income per capita and poverty gap, which could indicate that income inequality is higher in the richer Sub-Saharan Africa countries.
The results also indicate that education is negatively correlated with poverty, whether measured by headcount index or the poverty gap, but the effect is not significant for poverty gap. We find a significant negative association between governance and poverty gap. The same effect is found for trade openness. Inflation has no significant effect on poverty. This result is consistent with the study of Le Goff and Sing (2014) .
While the first regression only considers financial development effects, we examine next the influence of some structural country characteristics in the financial sector-poverty relationship. The results with the interaction terms are presented in models 2, 3 and 4 of Tables 1-2.
We first test the role of human capital in the financial development-poverty relationship (Model 2). The coefficient of the interaction is negative and significant for the headcount index and the poverty gap equation. The beneficial impact of an increase in financial development is larger when the investment on human capital is stronger. We find that an increase in gross secondary enrollment rate is associated with lower poverty rate. This result is consistent with theoretical models suggesting that the effect of financial development on poverty may depend on the human capital stock.
Model 3 examines whether the relationship between the financial development and the poverty rate may hinge on a country's institutional environment. The results suggest governance significantly enhance the association between financial development and poverty reduction. As we expected, the poor benefit more from financial development in countries with high quality of governance, which allows the emergence of new enterprises, improving the poor income.
Finally, we test whether financial development-poverty relationship would change with the trade openness (Model 4). The coefficient of the interaction term with the trade openness measure is negative and significant for the headcount index and the poverty gap equation. These results suggest that a more developed financial sector is associated with lower levels of poverty when trade is more developed. In other words, more trade openness may allow the poor to benefit more from access to cheaper credit. 
Conclusions
In this paper, we have tested a poverty model in the context of Sub-Saharan African countries and two measures of poverty: headcount index and poverty gap. Our results suggest that financial development may impact favorably the poverty indicators. However, the effect is not linear and our results show the presence of inverted U curve and confirm that financial development has a detrimental effect on poverty to a threshold and above this threshold, financial development is associated with less poverty. The no linear relationship between financial development and poverty suggests that the benefits of financial development are not automatic. Then, the poverty effects of financial development may differ according to the development of financial sector. The results then suggest that policies to accompany financial development are needed. These policies would aim at encouraging the quality of institutions, the ability to adjust and learn new skills and the openness of the economy. These policies would then allow resources to be allocated away from less productive activities to more promising ones. Financial development should therefore not be seen in isolation and additional policies will be needed to enhance its impact on poverty reduction strategy. Sub-Saharan African countries should carry on relevant policies such as those that encourage trade openness, allow effective governance and promote human capital accumulation.
This paper provides some interesting findings at the study of financial development and poverty whose can be improved upon. Since informal financial sector is important in Sub-Saharan African countries, future research should work to develop financial development index that will capture the development of both informal and formal financial sector. Being the fact that poverty is multi-dimensional, further empirical studies using multi-dimensional poverty indicators could be carried out to produce more relevant findings. 
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